Cellular citrate levels establish a regulatory link between energy metabolism and the hepatic iron hormone hepcidin.
Expression of the hepatic peptide hormone hepcidin responds to iron levels via BMP/SMAD signaling, to inflammatory cues via JAK/STAT signaling, to the nutrient-sensing mTOR pathway, as well as to proliferative signals and gluconeogenesis. Here, we asked the question whether hepcidin expression is altered by metabolites generated by intermediary metabolism. To identify such metabolites, we took advantage of a comprehensive RNAi screen, which revealed effectors involved in citrate metabolism. We show that the inhibition of citrate-consuming enzymes increases hepcidin mRNA expression in primary murine hepatocytes. Consistently, citrate treatment of primary murine hepatocytes or intravenous injection of citrate in mice increases cellular citrate concentrations and hepcidin expression. We further demonstrate that the hepcidin response to citrate involves the SMAD signaling pathway. These results reveal links between iron homeostasis and energy metabolism that may help to explain why iron levels are frequently altered in metabolic disorders. • Elevated citrate levels increase hepcidin mRNA expression in primary hepatocytes. • Citrate treatment in primary hepatocytes activates hepcidin expression. • Intravenous injection of citrate in mice increases hepcidin mRNA levels. • The hepcidin response to citrate involves the BMP/SMAD signaling pathway.